We present Spitzer images of the Taurus Complex (TC). We take advantage of the sensitivity and the spatial resolution of the observations to characterize the diffuse infrared emission across the cloud. This work highlights evidence of dust evolution within the translucent sections of the archetype reference for studies of quiescent molecular clouds. We combine the Spitzer 160 µm and IRAS 100 µm observations to produce a dust temperature map and a far-IR dust opacity map at 5 ′ resolution. The average dust temperature is about 14.5K with a dispersion of ±1K across the cloud. The far-IR dust opacity is tightly correlated with the extinction derived from 2MASS stellar colors and is a factor 2 larger than the average value for the diffuse ISM. This opacity increase and the attenuation of the radiation field both contribute to account for the lower emission temperature of the large grains. The structure of the TC significantly changes in the mid-IR images that trace emission from PAHs and very small grains (VSGs). We focus our analysis of the mid-IR emission to a range of ecliptic latitudes away from the zodiacal bands and where the zodiacal light residuals are small. Within this cloud area, there are no 8 and 24 µm counterparts to the brightest 160 µm emission features. Conversely, the 8 and 24 µm images reveal filamentary structure that is strikingly inconspicuous in the 160 µm and extinction maps. The infrared colors vary over sub-parsec distances across this filamentary structure. We compare the observed colors with model calculations quantifying the impact of the radiation field intensity and the abundance of stochastically heated particles on the dust SED. To match the range of observed colors, we have to invoke variations by a factor of a few of both the interstellar radiation field and the abundance of PAHs and VSGs. We conclude that within this filamentary structure a significant fraction of the dust mass cycles in and out the small size end of the dust size -3 -distribution.
Introduction
Understanding interstellar dust evolution is a major challenge underlying the interpretation of many infrared (IR) observations. The composition of interstellar dust is the outcome of processes in interstellar space that break and re-build grains over time scales much shorter than that of the dust renewal by stellar ejecta (Draine 1990; Tielens 1998; Jones 2005; Zhukovska & Gail 2008) . There is a wide consensus on such a conclusion, but the processes that drive dust evolution in space are still poorly understood. Understanding the processes that control the small grain end of the dust size distribution is of particular importance because the smallest dust particles have a marked impact on the physics of the ISM. Polycyclic Aromatic Hydrocarbons (PAHs), and carbon nanometer Very Small Grains (VSGs) absorb a significant fraction of the UV starlight and are considered to be the dominant gas heating source in interstellar space penetrated by UV light. Given their large total surface area, it is also proposed that they act on gas depletion, chemistry, ionization degree and coupling with the magnetic field (e.g. Tielens 2008 ).
It is in molecular clouds where dust may grow by accretion of gas phase elements and grain-grain coagulation. Observations of the translucent sections (A V less than a few magnitudes) of molecular clouds are of interest to trace dust evolution that occurs before matters enter dense molecular cores and form stars. Many UV and IR studies provide evidence of diverse processes that impact the dust size distribution. The systematic change in the visible-to-UV extinction curve correlated with the R V = A V /E(B − V ) ratio (Cardelli et al. 1989 ) has been interpreted as evidence for grain growth (Kim et al. 1994 ). Variations of the dust IR emission colors in translucent molecular clouds have been interpreted as evidence for changes in the small grains abundances and large grains emissivities (e.g. Bernard et al. 1993 Bernard et al. , 1999 del Burgo et al. 2003; Schnee & Goodman 2005 ; Kiss et al. 2006) . Stepnik et al. (2003) have shown that the deficit of small grains -5 -and enhancement of large grain emissivity within a quiescent dense filament can be interpreted as grain-grain coagulation. However, some UV observations do not fit with a simple evolutionary picture where the smallest grains progressively stick on the largest Mathis 1994; Whittet et al. 2004 ).
Correlations with density and velocity structure of clouds have also been measured. For example, Miville-Deschênes et al. (2002) observed an enhancement of PAHs abundance in a filament of Ursa Major characterized by a large transverse velocity gradient. Bernard et al. (1999) measured a drop in the PAHs abundance between H I gas and denser molecular gas traced by CO emission. Mid-IR spectroscopic variations of photon-dominated regions suggest that photo-chemical processing of VSGs gives birth to free PAHs in PDRs (Rapacioli et al. 2005; Berné et al. 2007; Compiègne et al. 2008 ).
Most of the earlier work focuses on small sections of molecular clouds or is based on low resolution data (e.g. Lagache et al. 1998; Cambrésy et al. 2005) . In this paper, we take advantage of the coverage, sensitivity and resolution of recent Spitzer observations to present a global study of the nearby Taurus Complex (TC), a giant molecular complex about 140 parsecs from us (Kenyon et al. 1994 ) characterized by a lack of young massive stars and clusters. The TC is perfectly suited for high spatial resolution studies, mainly focused on low mass star formation (e.g. Hartmann 2002; Palla & Stahler 2002; Nakamura & Li 2008) and interstellar chemistry (e.g. Pratap et al. 1997; Wolkovitch et al. 1997; Maezawa et al. 1999; Sunada & Kitamura 1999; Harju et al. 2000; Whittet et al. 2007; Goldsmith et al. 2008) . The TC also is the ideal region to analyze the structure of the interstellar medium (ISM) since it corresponds to the intermediary phase between diffuse, turbulent, non structured medium and the massive star forming regions dominated by the radiation field of young OB stars. However, only a few global studies have been performed through infrared (IR) observations. Langer et al. (1989) and Abergel et al. (1994) have shown that -6 -the far-IR (FIR) emission as seen by IRAS was correlated to 13 CO emission and extinction, and that the cold dust component (low 60 µm to 100 µm emission ratio) was particularly well traced by the gas. Stepnik et al. (2003) have observed significant variations of the IR colors within a TC filament which may be related to an evolution of the dust properties as one enters or exits the most extinguished regions of the cloud. Analysis of extinction within the TC by Whittet et al. (2004) and Shenoy et al. (2008) have also highlighted variations of dust properties.
We present the Spitzer observations of the cloud and the way we process them to build complete maps of the extended emission in section 2, focusing on the zodiacal light subtraction issue. Section 3 presents our results on the average dust emission spectrum, the dust temperature variations and the correlation between FIR emission, dust temperature
and visual extinction. We analyze a small sub-area of the TC in section 4 to further constrain the local variations of the dust emission colors and relate them to variations of the ISRF intensity and dust size distribution in section 5.
Observations

Spitzer observations
The bulk of our analysis relies on recent data obtained by Spitzer using the IRAC and MIPS instruments and are part of the Taurus Legacy project (Padgett et al. 2009 ). Briefly, the data come from three Spitzer programs (PIDs 3584, 30816 & 462) , use two epochs to find and weed out asteroids, and cover a total area of approximately 44 square degrees. The IRAC data in their four bands (3.6, 4.5, 5.8 & 8 µm) utilize the 12 seconds integration High Dynamic Range (HDR) frame mode (Fazio et al. 2004 ) with 2 dither positions per epoch.
In the present study, we only use the IRAC 8 µm channel. The MIPS data in their three 
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) only the 24 µm maps have full coverage twice (two epochs). The 70 and 160 µm maps do cover the entire survey region, but only to a depth of 15 seconds integration per pixel. We use the three MIPS channels in the present study.
As part of the Legacy commitment to improve the data, most of the obvious artifacts (latencies, stray light, cosmic rays, etc) for both IRAC and MIPS are removed in the individual frames (the Basic Calibration Data or BCD), before the creation of the final mosaics. Two additional steps are carried out also at the BCD level prior to mosaicking:
zodiacal light removal and overlap correction. The first step uses the Spitzer Science Center (SSC) zodiacal light model based on Kelsall et al. (1998) , while the second step matches (globally) the median sky level across frames by applying a small offset (either positive or negative). Although these two steps rely on standard techniques and our best knowledge µm images, offsets due to the combination of different epochs observations are also visible.
The units are in MJy/sr.
of the sky at mid/far infrared wavelengths, we do check processing does not modify the overall levels of the diffuse emission. Therefore, we compare our mosaics to the IRIS data (see Fig .1 , 2, 3 and 4).
Zodiacal light residuals
The TC is located at a low ecliptic latitude (β < 10 • ). We use the model of Kelsall et al. (1998) to estimate the zodiacal light surface brightness. They significantly change in the multi-epoch Spitzer data. We only report the values of the first epoch: ∼10 MJy/sr at 8 and 160 µm respectively. The contribution of the zodiacal light to the infrared emission is significant at all wavelengths shortward of 160 µm. The subtraction of this foreground component is thus important but difficult, as discussed below.
Subtraction of the zodiacal light component for the IRAC data is done as follows.
Each 5 by 5 arcmin IRAC BCD image has an estimate of the zodiacal light associated to its header (ZODY EST keyword). This estimate is also based on the model of Kelsall et al. (1998) . However, the Spitzer pipeline subtracts from each BCD the contribution of the sky (including zodiacal light) at the sky bias observation position (SKYDKRZB keyword).
In order to fully subtract the zodiacal light in agreement with the Kelsall et al. (1998) model, we have to subtract the difference (ZODY EST -SKYDKRZB) for each single BCD when building the mosaic. A correction factor for extended emission is also required, as given in the IRAC Data Handbook 1 . Comparison with IRIS 12 µm images shows that some structures have not moved in more than 20 years (see Fig. 1 ). We thus believe these structures are not associated with zodiacal bands (Low et al. 1984) , which are not taken into account by the model of Kelsall et al. (1998) .
For MIPS 24 and 70 µm data the steps described above for IRAC are not necessary since the image bias is estimated a different way. The mosaic is built with a correction that takes into account the predicted value of the zodiacal light for each BCD. As for IRAC 8 µm, we compare MIPS 24 and 70 µm to IRIS 25 and 60 µm images (see Fig. 2 • (see Fig. 2 ). The positional difference of the features between epochs suggests that it is a zodiacal dust band whose position on the sky has changed between IRAS and Spitzer observations due to parallax. On the MIPS 24 µm mosaic, there are also some offsets that appear between the different epochs when the TC observations have been scheduled. We assume these offsets come from the uncertainty of the zodiacal light model. At 60 and 70 µm, the emission structure is almost the same and we are confident that the contribution of the zodiacal light residuals, including bands, is negligible.
We estimate the residuals associated with the zodiacal band by median filtering the MIPS 24 µm mosaic as a function of the ecliptic latitude. The standard deviation of the resulting profile is about 0.3 MJy/sr. We compute the zodiacal light IR colors within the TC at the first two epochs of the observations thanks to the model of Kelsall et al. (1998) .
We use them to scale the MIPS 24 µm measurement to the other wavelengths. We obtain standard deviations of less than 0.03 MJy/sr for MIPS 160 µm, about 0. Thus, while we will conduct the analysis of the extended emission across the entire TC at wavelengths strictly longer than 24 µm, we will adapt our analysis at shorter wavelengths in such a way we avoid the main zodiacal band.
Point source subtraction
We are interested in the extended emission across the TC. Therefore, we have to remove the point sources, which are mostly present at shorter wavelengths (IRAC 8 µm -12 -and MIPS 24 µm). We first produce a filtered map resulting from a median filter of the data by a box of 3 ′ x3 ′ . We subtract this median filtered image from the original mosaics.
Finally, every pixel in the difference which is more than 3σ away from the median value within a box of 3 ′ x3 ′ is flagged and replaced by interpolated value of neighboring pixels. 
Data analysis
We begin our analysis by comparing the infrared observations with each other on a global scale. Some of these observations can be related to one dust component, especially 
Global comparison of infrared observations from 8 to 240 µm
We examine the available infrared observations from 8 to 240 µm: IRAC 8 µm, MIPS 24 µm, IRIS and DIRBE 60 µm, MIPS 70 µm, IRIS and DIRBE 100 µm, DIRBE 140 µm, the TC colors take into account the variations from one IRIS plate to another. We also measure, at the resolution of DIRBE, the DIRBE60/DIRBE100, DIRBE100/DIRBE140
and DIRBE140/DIRBE240 colors as well as the DIRBE100/IRIS100 color to match DIRBE colors with the previous measurements (see Tab. 1). We show the average FIR SED of the TC in Figure 5 along with that of the diffuse medium from Flagey (2007) . 
Dust temperature
We use the average SED of the TC to constrain the BGs temperature, focusing on the wavelengths from 100 to 240 µm, where this component is expected to dominate the emission. We fit this reduced SED by a ν β B ν (T ) function. We assume β = 2, which is the value observed in the diffuse ISM (Boulanger et al. 1996) . It is also that of the large grains in the Désert et al. (1990) measurement of the BGs temperature within a filament of the TC by Stepnik et al. (2003) .
They have measured a large scale temperature of 16.8 K and an envelope temperature of 14.8 K using IRAS 100 µm and PRONAOS 580 µm observations (Ristorcelli et al. 1998) . They also noted a drop of the 60 µm emission relative to the 100 µm that they The pixelwise dispersion in the observed emission ratios for the longer wavelengths may be accounted for by local variations of the dust properties and more particularly the BGs temperature. In order to analyze its spatial variations down to the smallest possible -17 -angular scale, we build a map of the BGs temperature across the entire cloud using the temperature that best fits the ratio between the fluxes at 100 and 160 µm. The resulting map is shown on Figure 6 . The mean value of the BGs temperature is 14.5 K and the spatial dispersion through the entire cloud is about ±1 K. With only two FIR data points at 100 and 160 µm we can not constrain the spatial variations of β as well and thus keep β = 2 throughout this process. Had we assumed a lower value of β, the absolute values of the temperature map would be larger but its structure would be the same.
The BGs temperature dispersion appears to be related to the structure of the cloud.
Cold filaments seem to be in the middle of a warmer medium. The temperature map is well correlated with the dust emission in the FIR. The cold structures are probed by the high fluxes at 160 µm, as shown on Figure 7 . However, the FIR dust temperature we are using is an effective temperature. It corresponds to a line-of-sight average where the value at each depth into the cloud is weighted by the local emission. Since the FIR dust emission steeply increases with dust temperature, the effective temperature is biased towards the largest temperatures, those at the surface of the clouds. Smaller values of the dust temperature ( 12 K) have been derived from sub-millimiter observations of dark clouds within the TC (Stepnik et al. 2003; Schnee & Goodman 2005; Schnee et al. 2007) . This is probably due to the longer wavelength nature of the data.
Dust opacity and extinction maps
We use the dust temperature map to build FIR dust opacity maps. For every pixel of our dust temperature map we compute the Planck function and convolve it with the IRAS 100 µm or MIPS 160 µm transmission filter. We combine these values and the dust FIR emission at 100 or 160 µm to build maps of the dust opacity at 100 and 160 µm (see Fig. 8 2MASS extinction map of the TC complex using the methods proposed by Cambrésy et al. (2002) . Not surprisingly, there is a strong correlation between their extinction map and our dust opacity maps (see Fig. 8 ). From these correlations, we can compute the dust emissivity, assuming it follows a law in ν 2 . We find τ 100 /A v = (3.65 ± 0.09) × 10 −3 mag
and τ 160 /A v = (1.34 ± 0.04) × 10 −3 mag −1 (see Fig. 9 (a)). Boulanger et al. (1996) derived, from COBE and HI observations at high Galactic latitude, a diffuse dust emissivity that corresponds to 1.18 × 10 −3 mag −1 and 0.46 × 10 −3 mag −1 at 100 and 160 µm respectively using A V /N H = 0.53 × 10 −21 cm 2 (Savage & Mathis 1979) . There is a factor of about 3 between the cirrus measurements and those from the TC. However, if we assume the dust temperature is 17.5 K within the cirrus, as Boulanger et al. (1996) and τ 160 /A v = (1.08 ± 0.04) × 10 −3 mag −1 , a factor 2.2-2.3 above the cirrus value from Boulanger et al. (1996) . Variations of the hydrogen column density to visual extinction conversion A V /N H could be the reason to explain the differences revealed by comparing our measurements, deduced from direct comparison to visual extinction, to those of Boulanger et al. (1996) , who have been using HI observations. However, FUSE observations have shown that this ratio does not change from diffuse to translucent clouds (Rachford et al. 2002) . del Burgo et al. (2003) and Kiss et al. (2006) The most extinguished structures are those with the most FIR emission and are the cold filaments on the dust temperature map. The good correlation between dust emission at 160 µm, low BGs temperature and the extinction confirms that the dust FIR emission is a good tracer of dense regions within molecular clouds as it has previously been shown by Langer et al. (1989) and Abergel et al. (1994) .
Dust modeling
We compare the average mid-to far-infrared SED of the TC to that of the Diffuse Galactic Medium from Flagey (2007) . At these wavelengths, the Taurus dust emission has -21 -a steeper spectrum than in the diffuse galactic medium and this can be related to both different grain size distribution and temperature. We explore both of these interpretations using the dust model of Compiègne et al. (2008) , an updated version of the well-known model of Désert et al. (1990) The corresponding ISRF is ∼ 0.2, which is significantly low and may not represent the real mean incident radiation field. Indeed, the model does not take into account the observed increase in the far-IR dust emissivity. Therefore, the lower dust temperature, as compared to that of the diffuse Galactic medium, is entirely accounted for by reducing the radiation field intensity. However, for a given grain temperature the power radiated by dust in the far-IR is proportional to the dust emissivity while the absorbed power scales with the dust absorption coefficient in the UV/optical and the radiation field intensity. The balance between absorption and emission implies that for a larger dust emissivity, the same grain equilibrium temperature is obtained for a proportionally larger absorbed power. Then, assuming that the UV/optical dust absorption coefficient does not change, the previously stated ISRF intensity of ∼ 0.2 would rather be in the range 0.5 to 0.6 if the model included the observed increase in far-IR dust emissivity.
For each dust component (PAHs, VSGs and BGs), the model emission scales with the quantity of emitting grains (i.e. the dust mass in each component) and the grain heating power (i.e. the radiation field intensity). For a given emission to be fitted, a low value of the radiation field translates in a higher dust mass in each dust component. As a consequence, the dust total abundance is overestimated, though the relative fractions -22 -of each dust component are well fitted. The abundance ratio of BGs and VSGs is about 1.1 times that of Désert et al. (1990) and 2.3 times that of Flagey (2007) for the diffuse Galactic medium. However, this abundance ratio relies mostly on the 60 µm emission from
VSGs. The increase of the FIR dust emissivity can be related to this difference in the VSGs to BGs relative abundance. Within a dark cloud of the TC, Stepnik et al. (2003) observed an increase of the sub-millimeter emissivity coupled with a decrease of the VSGs abundances, with factors relative to diffuse medium larger than ours, and interpreted them by introducing grain-grain coagulation into fluffy aggregrates as an important process inside the cloud. In the following section, we discuss evidence for spatial variations in PAHs and VSGs abundance.
Local variations of MIR observations
Selection of the sub region
Zodiacal light is the dominant component of the diffuse emission at 8 and 24 µm and may contribute significantly to the observed spatial variations. We select a region, 2.6 square degrees in extent, away from the brightest zodiacal bands, that exhibits filamentary structure at both 8 and 24 µm (see Fig. 10 ). At the shortest wavelengths (8 and 24 µm), three filaments are clearly visible, forming a "three fingers hen-foot" shape. At longer wavelengths (60 µm and above), one of these filaments is significantly brighter than the two others, to the extent that it remains the one fully visible at 100 and 160 µm. This "3 fingers" structure is also visible at the same position within IRIS 12 and 25 µm images (see Fig. 1 and 2). We thus assume it is part of the TC and not of the foreground zodiacal emission.
We perform two cuts through the filaments. The positions of these cuts are shown in resolution of IRAS 100 µm (4.3 ′ ) so we take a one pixel wide straight line for each cut. The variation of MIR and FIR emission along these cuts is shown on Figure 11 . On each cut, we identify several filaments thanks to the common presence of peak at every wavelength, from 8 to 160 µm. The relative position and amplitude of these peaks significantly change from one wavelength to another, from one peak to another. From east to west, we label filaments #1 and #2 on the first cut, filaments #3, #4, #5 and #6 on the second cut (see Fig. 10 (a) to identify them on the IRAC 8 µm image). If we look back at the observations of this region, we see that filament #2 and filament #6 appears to be the same "finger" or spatial feature, while the "finger" or structure that contains filament #1 splits into two sub-features that correspond to both filament #3 and filament #4. Filament #5 seems to be part of a structure connected to filament #6, judging by the IRAC 8 µm observations.
-25 -Projection effects may significantly affect such associations.
Average colors of the sub-region
We measure the MIR to FIR colors of this field as we did previously on the entire cloud (see Section 3.2). At longer wavelengths (at 60 µm and above), the correlations are still good, except when MIPS 70 µm is involved because of the significant noise of the data.
At shorter wavelengths (IRAC 8 vs MIPS 24 and MIPS 24 vs IRIS 60), the dispersion is still significantly higher preventing a clean correlation and measurement of colors for those wavelengths. The measured FIR colors within this selected region are shown in Table 2 as well as those for the whole TC. The FIR colors of the "3 fingers" sub-region are globally in agreement with those from the entire TC.
Small spatial scale variations in dust SEDs
In order to constrain the variations of the dust properties on small spatial scales, we measure the colors of each filament independently. We first determine the borders of each of these structures on the cuts by looking for the minima values within the hatched areas (see Fig. 11 ). For a given filament, the minima position may change from one wavelength to another by at most 2 ′ . We then interpolate a straight line between the east and west borders to estimate the background that we remove from the filament intensity. We finally integrate the background subtracted intensity between the two borders of the filament. The final colors of the filaments, relative to MIPS 160 µm, are shown in Table 4 and compared to the TC reference model in Fig. 12 . For each filament, we give the background-subtracted brightness within the MIPS 160 µm channel as well as the corresponding visual extinction.
The uncertainties on our measurements are dominated by the photometric uncertainties of -26 -the observations: 10% on IRAC8 and MIPS24 and 15% on MIPS160, IRIS60 and IRIS100 (Reach et al. 2005; Engelbracht et al. 2007; Gordon et al. 2007; Stansberry et al. 2007 ). We give these absolute photometric errors but they are not relevant for the relative analysis of small-scale variations. We rather draw the reader's attention on the relative errors, which are much smaller. For instance, the standard deviations at 8 and 24 µm, which include effects from structure and optical depth, are about 0.08 and 0.13 MJy/sr respectively, a factor 70 and 50 below the mean brightness at these wavelengths.
The filaments colors clearly show that there is a difference between filaments #1, #3 and #4 as a group and filaments #2 and #6 as another. The first three present IRIS100/MIPS160 and IRIS60/MIPS160 colors similar to those of the global TC (see Table   2 ). The last two present IRIS100/MIPS160 and IRIS60/MIPS160 a factor from 1.5 to 3 above those average colors. At shorter wavelengths, the difference between these two sets of filaments increases as the IRAC8/MIPS160 and MIPS24/MIPS160 colors change by a factor from 2 up to 14. Filaments #2 and #6 present the highest colors at these wavelengths too. The changes we observe in the IR colors of these filaments occur within low opacity structures. The visual extinctions are at most a few magnitudes (see Table 2 ).
The difference at longer wavelengths can be related to different BGs temperatures, filaments #2 and #6 being "hotter" than the others, as shown in Figure 11 . There is a difference of about 0.5 K between the structure that corresponds to filaments #2 and #6 and the one that includes filaments #1 and #3. This is in agreement with what we expect from our previous analysis of the FIR brightness evolution as a function of dust temperature on the whole molecular cloud. Filament #5 appears to be in between the two groups of filaments but, as it is the faintest of our sample and as it presents a significant shift regarding the peak position, especially at 8 µm, we think it is not a conspicuous result and will not discuss it any further.
-27 - Fig. 12 .-Spectral energy distribution of the filaments within the "3 fingers" sub-region of the TC, from 8 to 160 µm, normalized at 100 µm. Reference model spectra for the Galactic diffuse medium and the TC are also plotted.
Discussion
The color variations observed across the TC may result from either a change in dust relative abundances or in the excitation efficiency. We explore these two possibilities by comparing the measured colors of the filaments to those of the dust model. Our aim is to understand whether the variations of IR colors within the filaments can be related to variations of only interstellar radiation field (ISRF) intensity χ or if dust size distribution variations are required. In the following section, we use the average SED of the TC as a reference, both in terms of the ISRF intensity and dust size distribution, which is described by the relative abundances of PAHs, VSGs and BGs. As diagnostics, we use color-color diagrams that combine IRAC8/MIPS160, MIPS24/MIPS160, IRIS60/MIPS160 -28 -
(c) -29 -and IRIS100/MIPS160 ratios (see Fig. 13 ). Colors predicted by the model as well as colors measured within the TC are plotted in these diagrams.
Variations of the ISRF intensity
We first attempt to interpret the observed color variations of the filaments by varying varies by a factor ∼ 1.4 (see Fig. 13(a) ). MIPS24/MIPS160 and IRAC8/MIPS160 colors are almost independent of χ (see Fig. 13 (b) and 13(c)).
The measured colors of the entire TC and the "3 fingers" sub-region are in agreement with those of the model. However, filament #1 is the only one whose colors match in every diagram, within uncertainties, the modeled colors for the TC average dust abundances. A few other filaments colors (e.g. IRIS60/IRIS100 and IRIS100/MIPS160 ratios of filaments #4 and #2 on Fig. 13(a) ) are in agreement with the model and only require different values of χ. The χ variations may be related to the extinction variations within the sub-region.
However, the observed dispersion of the other filaments colors cannot be interpreted as due to variations of the ISRF intensity only.
The variations of χ may be responsible to modifications of the PAHs electric charge -30 -that can be traced by IRAC8 color (Flagey et al. 2006) . Within the range of χ used here, we have estimated the variations of the IRAC8/MIPS160 color due to changes of the PAHs charge to be 4% at most. Therefore, they are small relative to those observed in Fig. 13(c) and we rule out this effect as a cause of the IRAC8/MIPS160 variations.
Variations of the dust size distribution
We change the dust size distribution by multiplying or dividing Not surprisingly, the IRIS100/MIPS160 color is almost independent of the dust size distribution variations. It is unaffected by a change of the PAHs abundance and is only slightly modified by a change of the VSGs abundance. The variations of the dust size distribution are more significantly traced by the other colors. The IRIS60/MIPS160 color appears to directly trace the variations of the VSGs abundance relative to BGs and is almost independent of the PAHs abundance variations (see Fig. 13(a) ). However, the precise contribution of the VSGs to the IRIS 60 µm is still debatable. Besides, there may be different types of BGs with different equilibrium temperatures (see Section 3.3). Some of them could have a slightly higher equilibrium temperature than the single temperature that we assume in the model and thus could make a significant fraction of the IRIS 60 -31 -µm emission. This statement does not apply to the emission in the MIPS 24 µm channel, which is only due to stochastically heated grains. In the TC, the contribution of the BGs to MIPS 24 µm emission is negligible. The MIPS24/MIPS160 color is mainly dependent on the VSGs abundance variations even though it is not completely independent of the PAHs abundance variations (see Fig. 13(b) ). The last diagram shows that the IRAC8/MIPS160
color is almost entirely dependent on the PAHs abundance variations (see Fig. 13(c) ). We use these two last colors as tracers of the PAHs and VSGs abundance variations within the TC. An increase of the VSGs abundance is required for filaments #6, #2 and to a lesser extent #4; a decrease of the VSGs abundance is required for filament #3; no change of the VSGs abundance is required for filament #1 and #5. An increase of the PAHs abundance is required for filaments #2, #6, #5 and to a lesser extent #4; a decrease of the PAHs abundance is required for filament #3; no change of the PAHs abundance is required for filament #1.
Thus, the colors of filaments #2, #3, #4 and #6 require an increase/decrease of both the PAHs and VSGs abundances while colors of filament #1 are in agreement with the reference size distribution. It is clear that one has to invoke PAHs and VSGs abundance variations by a factor of a few to explain the observed dispersion of the IR colors within the TC. In order to get quantitative measurements of the abundances variations, we compute the best fit of the parameters (χ, Y P AH , Y V SG ) in Table 3 . Even though the uncertainties on the radiation field intensity might be significantly higher than those on the abundances, we also give the best-fit values of χ in Table 3 . Relative to the TC reference, both the PAHs and VSGs abundances are lowered by a factor ∼ 3-4 in filament #3 and increased by a factor ∼ 2 − 5 in filament #2 and #6. The required increase is smaller within filament #4
(a factor ∼ 1.2-2). In Figure 13 These abundances variations occur on sub-parsec distances as the characteristic width of the filaments within the "3 fingers" sub-region is about 20 ′ or 0.8 pc (see Fig. 11 ). They also occur within translucent sections of the cloud as the visual extinction of the filaments is about a few magnitudes at most (see Table 4 ). Since the filaments were selected in an unbiased way, except for avoiding the zodiacal light, we could infer that similar dust size distribution variations take place also through the entire TC.
Evolutionary processes
The dust size distribution variations observed within the TC can be placed into a broader context. For instance, Boulanger et al. (1990) and Bernard et al. (1993) observed enhanced abundances of the smallest dust particles at cloud surfaces. Miville-Deschênes et al. (2002) detected an increase of the PAH abundance within a specific H I velocity component in Ursa Major. However, these previous studies, based on IRAS and ISOCAM observations, lacked the sensitivity and field of view of the recent Spitzer observations. The IRAC 8 µm and MIPS 24 µm data provide much higher spatial information on the PAHs and VSGs emission than in past studies. On the one hand, they reveal new structures within the cloud that remain unnoticed either in the A V or MIPS 160 µm map. On the other hand, within -33 -the "clean" ecliptic latitude strip that we use for this analysis, there is no IRAC 8 µm and MIPS 24 µm counterpart to the bright structures in the A V and MIPS 160 µm images.
We relate the observed abundances variations to mass exchange between the small dust particles and the biggest grains. In the average model of the TC, the PAHs and VSGs contribute to 9% of the total dust mass. Within filaments #3 and #6, which represent the two extreme cases of our analysis, the contribution of PAHs and VSGs to the total mass of dust ranges from 3 to 27%. The mass fraction of PAHs and VSGs is 12% in the original model of Désert et al. (1990) . We compute the equivalent fraction of carbon mass that is involved in those exchanges. We apply a carbon-silicate dust mass proportion of 37:63 which fits the diffuse ISM extinction curve (Draine & Lee 1984; Weingartner & Draine 2001 Whittet et al. 2007 ).
Mathis (1994) and Whittet et al. (2004) suggested that changes in the UV extinction BGs. In that case, small grains are expected to condense on large grains faster than they mutually coagulate (Draine & Anderson 1985) . However, small grains can also be efficiently ). Shattering occurs above some collision energy threshold (Jones et al. 1996) . Here, turbulence may play a signicant role in creating the necessary relative velocities between grains. The correlation between dust emission at 8 µm and 24 µm and specific structures in the gas velocity thus appears like a promising perspective for a future study. Once specific measurements of velocity gradients are available, the spatial scales over which the observed variations occur could be converted into their equivalent timescales.
-35 -
Conclusions
We have presented Spitzer images of the Taurus Complex. We have combined these images with IRAS and DIRBE observations to characterize the diffuse emission across the cloud from mid to far-IR wavelengths. The sensitivity, spatial resolution and wavelength coverage of the observations permits analysis of small spatial scale variations of the dust emission. The data interpretation highlights evidence of dust evolution occurring within the translucent sections of an archetype example of quiescent molecular clouds.
The comparison between IRAS and MIPS observations at 60, 70, 100 and 160 µm reveals a strong spatial correlation between wavelengths although we can identify some variations. The average colors of the TC provide us with a FIR spectral energy distribution that is steeper than that of the Galactic diffuse medium. This difference suggests colder
BGs. The average dust temperature is about 14.5K with a dispersion of ±1K across the cloud. The FIR dust opacity is tightly correlated with the extinction derived from 2MASS stellar colors. The FIR opacity to extinction ratio we infer from this correlation is a factor 2.2 larger than the average value for the diffuse ISM. This increase in opacity and the attenuation of the radiation field both contribute to the lower emission temperature of the large grains.
The structure of the TC diffuse emission significantly changes at MIR wavelengths.
Due to zodiacal light contamination, the Spitzer maps only offer a partial view at the MIR emission from stochastically heated PAHs and VSGs. Outside the zodiacal bands, where the contamination is small, the 8 and 24 µm maps are similar but there are no 8 and 24 µm counterparts to the brightest 160 µm emission features. The 8 and 24 µm images reveal filamentary structure that is strikingly inconspicuous in the 160 µm and extinction maps.
The analysis of these filamentary structures shows significant variations within the MIR to FIR colors, from one filament to another and within one filament, over sub-parsec distances.
-36 -We present model calculations that quantify the dependence of MIR to FIR colors on the radiation field intensity and the abundance of stochastically heated particles. To match the range in observed colors, we have to invoke variations by a factor of a few of both the interstellar radiation field intensity and the abundance of PAHs and VSGs.
Our results should motivate theoretical studies of the evolutionary processes, grain shattering and coagulation, which could account for the observed changes in the spectral energy distribution of the dust emission. The correlation between dust emission within IRAC 8 µm and MIPS 24 µm and specific structures in the gas velocity would allow determination of the potential role of turbulence in driving changes in the abundance of the smallest dust particles.
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-41 - Table 2 : MIR-to-FIR colors of the "three fingers" region and the whole TC. Y V SG /Y V SG,0 0.92 ± 0.05 1.8 ± 0.2 0.25 ± 0.04 1.3 ± 0.1 0.48 ± 0.25 3.3 ± 0.1 Y P AH /Y P AH,0 0.92 ± 0.14 5.2 ± 0.8 0.33 ± 0.04 1.9 ± 0.3 3.3 ± 0.5 3.8 ± 0.6 χ/χ 0 0.9 2.5 0.8 1.1 1.1 3.2 -43 - A V (mag) 2.1 0.3 3.8 0.7 0.2 0.5
